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Abstract of JP2004299696 

PROBLEM TO BE SOLVED: To prevent 

breakage of a container 2 and a screw portion 

of a cap 4 and generation of a beret cap, and 

to simplify the configuration of a capping head 

5. 

SOLUTION: In an engagement section P in 
which the capping head 5 is at an engagement 
height, the urging force of a spring 31 is 
applied to the cap 4, and when a chuck 26 is 
turned by 270[deg.] in this state, fastening is 
once stopped. Next, in a permanently 
tightening section S in which the capping head 
5 is at a permanent fastening height, the 
urging force by both springs 31 and 32 is 
added to the cap 4, and the chuck 26 is again 
turned in the state to complete fastening. 
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Hf&imLtZ.t % ( s t e P 1 0 1 c ) ±IE# 
W^&9iV (steplOlf) fc, W&V1-7)V 

( s t e P 1 0 1 g ) br&RZyfimiZfio ( s t e 
plOle). Z<F>m&V^7)VfrlVm\'1-7}V-fr<F> 



T 1 -o<7)V^7 )\sX'<nfflnW&$:W&Z J th Zbiz£*) 

tet£R#b o . h t x-mmtffrfr 

*§= . sfc*8«fc*/ - ymW&L IX v > 

4difcft4*;tfx l/*7/l/0»tt^*WrFt4. 

L<, ifc»flw$i*i±^»*<>*6;k*»4>ffl*ii'f-^ 

MZhtZ-fitfmLX'hh. 

[oo42]^ot, mn^7 Mz-rht^mn^ 
7Mz-th^<r>wmmimum wy a -ivmx* 
mnix^iPiG) h&wtj-vroffim (f-vn* 

LTf-yrrtW^-ylg^iaSIJ^l 0~3 0%S:@i. 

lBi.4«^fe:t40litf 2tfc«c4MW Uztim^lMzX 
0 W-f-^;l/OBBPBS«*^fc»«-f 4 - 1 tffl&btc 

77 H^»«4-r4 i t * s l>l» . i <o«^t 

ir3Ut*»4>ii*v^ bi)^W&^7)V\izm\^ 
o . ZcotzMzmamtf 1 0~3 0 %WT<0-9"7'7 4 - 
)VY*t&7 0-100 %<7)b % ^mmUi~7MzX V 

i-7f\simzn\.\ ^ix^mth^z\mm^7)v 
*tmth. mmzm^mfhb. m?$m. y 
-vs. ay77bm\&ffltii'i-7!\sX''fT\\ y-b 
m<n>}X(owm\mm^7 ivx'iio . 

[0043] ±tz?y77bmx\t. ><7-y(D\ibA, 

cr>mwmm^mm^\ Lt-L^y77vmx'h. y 
-i-ymw-yif s bi%&W7-y<?>*f$h<Qffll& 
^, mm®mz& - y&b %> ^^rzh^commti- 

Qit&Zbtfbh. Z\<7)-&W-y<DlzMZimi' 

^7Mz-fhz\b\i.. 7)U-7-v better* i>tzt>-t. 

zcoxoKmsizii, m^u^7)^mm-iz\b 

£J:oT, tmm^7Mzi: h;*7-y&m**imb 

mmizxnmizimtz. 

[0044]$ fcfc, ZtlZtKDWmW. ■ ItCffit 
ItftU/S (step 1 01 a) . m^X. *7XJ\**:ix 



zhnrnz-mx-w-ym-th (stepioi 
h) . zcowt. mm. mmmx. vxj^iszwj 

XhA7-yJMtS (ISl 0 1 i ) . 

[0045] z<?)i. o iz. m^si^m^mzm-^ 

[ 0 0 4 6 ] 4fc, SKtiffifllt'f-^^fcaffl-tiC 1 1 

«rifi-e»4. «»u*7;nc4HW*s*& 

oT. 2ft<offl*IUf-^^-C'tt-Hi'fc#*J$iir. 3tfe 

[0047] *2SJfcW?fct ^^^m-OM^fc L 
fcv^fctfftSrSrt*. lot. 

[0 04 8] ifctftflWUSl, ^xA±*iV^i 

^xa&. mzfibtizmmfcm&i. 
ftM&tfes l . 4^s*fr i mmzwcfcti z. t 

i. &9m<?)--UblMt£JMlzttLXirj'>Xi>£ 

[0049] *mifcmcr>£ o t,z. xn-7>7 hipm^m 
ffi&z&m&m.L. ^9-y^mmzx^xm- 
mz-m^^-r-y hnrnxiteMA, 
x'^<zttz±-ox. ^%m%mi>mw$:Ji { )m^z 

)V-r v h izxm z t fflmtZl. 

[00 5 0] mmm2) mzuj-7)i>T-?cD£.f£ii 
mz^xm4zm^xmwt&, ^wr-^r-? 
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<nW&T-?<F>W*)k*-*'ft^ (step401),I 
SlSSttflBStes tep4 0 2fcfi3. ZObZ^mR 

mzm^xmmno. zzx-u. wtm&o. 3 
te P 403) u wjftcot scfcHmirafsa 

ZmW. (ste P 404) Itz. ftVVfy? iZMfR 

ititzwt. m%m *)\s*9n>T-?*ft&L (st 

ep413), Vj-?)VT-9*\&J)th ( step4 

15). m : mmzmiRit:®£iz\M&T-?<?>m 
atffv\ mmimzm^ximmi'T-tfrfrmii' 

j-?MWM1R.Z'fio ( s t e p 4 0 5 ) . ZOb %<T> 

h+ry? < -iv KjfcWMEM TVhT-fftX'&rr 

JR(ste P 406) L, WTROh § K(i#ffl*ll' 
f?;Kste P 409) SrJSiR-fl.. £*tfi. f-yT* 

L*?-?wz*>X'h%>. znnXo&w-yizmzmtt: 
mizxmMm&nfiiM&tf'bZK. itz^ 

[005 1 ] <Jc«MB1lUf-^^*aiS?-L^*^. ^ 
«&R*\ S*^J^5rtf^ (ste P 407), «J55?0r 
*8^tJ«*«4S* (ste P 408), ZcWkUj- 
^;l/T-^04^S:ff 3 ( s t e p 4 1 4 ) . 

ffoTtf*^ ( s t e P 4 1 0 ) , ffifljUf-^^kHaSR 
5*H0¥«e*lT^ (step411).*t 
564$-* (step412h ^^auf-^^r-^^) 
^^ffd ( s t e P 4 1 2 ) . S^^fi^Sr^^ 

-^Offi^lSrffo (s te P 4 1 5) . 
[0052] ;;t MT^hr-^OtJfttff-jfc 

w mux. m.u<rfehh\^mu*ttL<7)'^-ykWL 

mm^ttth. z t>izm&(o&i>z>Mmmim<m 
mmz^xvtthz.ki.zii^x. xvmuzi'+f 

-y?>£ o iz&^mw^wbnmM&zn^ 
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4, ft&uii. »ft&*JRRffiffi, «Hk9fH*feft4U:* 

^-ffctjwws - tmmt &4 . 

[00 53] 4fc*SBiHTtt. »-tf>»S?*ff 

t e p 4 0 4 fc^B&L s t e p 4 0 2 k s t e p 4 0 5 

tfi^ki "reread. ifc*gai5wro, »-<oa 

*i4Ck(2&v\ Witf, Sf-tfSIffi&frai, ft'N! 

*-y^ii9#ft£ft : &a.rk£J:o-C. 

a £ k tf^T&k &4 . 
[0054] £fc#E8Hf A-*-yT'0 . 3 jumJUTft 
&V^4JWBtt'V-^ - «iO . 2/zmJ2rFfc4Witf- 
;^^-yt'i±0 . 3 Sjum&TOk *<0-O"tfcK3 

A'?-y«tJ:^T*#<fi&4WC'ft4. -Ic^a 
fc, Kftfl^^^i^fcJ: otaa?^ 4 i k J: 0 , 

■Tfgfc &4 ft 4 v *ttSSa<9ttf&Z>£fc 4# U 7 

#&BjMffl^riig-cft4. 

^4^-ox^jjw^a*ffiffl-r4. fiSot. 0i 

*in/4fc»/h«¥*l/0*4*£. umi>±.Ttm 

•"H^-HJfiM^SR-Cft 4S^5££BB9rfcW lt uini- 
4. ^-^I$* 5, )xAi1t9. 5/xmtf>, FJr5t 
tT yj-lZX 9 . 5u mC9«fflrtfcK!I»rt&fcft*IRtfyt 
?-y:«W>fc#fcfc»t4. fcjMKOWlRfc*"*". 05 
CSLT04J: 3 1. BHPKSj&«-S6Tft4*£fctt# 
HBPig < & 4 i k t «fc 0 titoKtfm. IX v * 4 . 
£itJi#MP«LjWfl<$r4£i:fc.fcoT. 
#S§<&4*:tf>T'ft4. 

[00 55]-*. #BBP«L**-jrcft4*a, ^P 



mn^m^zm ^§$ < & 4 1 fc . - o*ai 

^ fc«W«mKflHft#6 . fc*>*f±lflP4IS kHEIH 
Pfiw^W, oi^^-^'/ft^U. ZZX 
Hrt?-yV y1-if s 2 5 0 nmtLB:&4k£;b*#£ 
tfttf>T^4. 

[0056] mw-yxtw-yvv+amk* 

f&6tttt. 06£*LT^4J:aC y*6*fi 
<t£UZW>\ tzh&tfQithW-yV 
%iztfrt>. W-ytvl-tzhtoitX&ift&Z-it 
4HRl£ifc«>4£g#ft4. oio. ^BBPA-^-y^ 

i&t%£comcr>mw<?-y%$:LltZ>tm6<7) 
Sft«tOS+W^L/5 0 + 5 0k-f4iefS*»ft4. 
rtfUltf>k§tf)S % W, Lli^tlfiJnm (*7^~ 

<ktl/5tJ^T^:■t4^k^;<J;^). chiprtm 

^LtebAfcOk^.Ika^rflBkfc*. -^WM 

x'vmtf&m ^§m*m 1 . mv&zni ft 4 
4. wztb. mm<?)®MZ'j>-%< t t^*aoi oft 

ISLHbfiWrfti. • *^t3OV^T(ifl!Jc0^ 

^f^¥^k^4. 

[0057] (Hit0i4) mzmnm^x. 

-iatW^»JB7ft4»W)f^lf]5rfcWUTttW-4. 

07 (a) fcWH-^-ytstt. zzx\ mmim 
k ; imnw-y<r>f&n 0 4 atit jtE**m$ 

<i4ik*>4>. fcJ^j&^t^W-v*. 07 (b) 
( h ) td<ofci5»^)««* LtiWZm. 07(b) 

7 0 1 b£fg£-f 4„ iO*ST'(i. »DA ( D 
esign automation ) SrfflWCfB^lfc 
ffdifc**TOCft*. 07 (c ) Ttt. 

mcox a i^^-yffft^v^fwoiMN**** < 

m^mmx'it. mw3Liz±^xm>±zi±z<ix 
t>mtffi&ztiiz<<. ttimmttZKtzzbiz 

^t4. 0iJi.lfMilcO2 0 0nmA7-> OiAtW 

mttTIZ? ZlZteimfeZ 2 0 n mlZ+ 
ifi. WIW->-&i3ltt&&3 0 nmt-r4dk*^ 
Sgk^4. 07 (d) Ttt, ^PPg|5T'c7)3c^t\ 
®K07O2d$:fi : ^'rv%4. *^-y^J:dfcff9 



mmzkmnkzi. 07 <e> -cii. 

£®lX9 70 2e£fr-?£. 07 (e) *>J:5lC#W>H 

4. ztiim^^xfffiwxummmimtfT^ 
xtmmBAm < « 4 £*> -c* 4 » 

[0058) 07 (b)~(e) T{iBHP»<0:£*Sltf>i: 

( f ) TttMPSBaS^EttWfcfciaffiPa^S 
#703f 0)?xn-fflftkLtz. z\o?&Zktzir> 

x. w%^&x'<m££h>w^vwmf?><vti* 
m?&zbmmk%&. H7 <g) T*ii35a£n-r 

4&ftT\ ■P«i^#fcft4J:3fcJR*R*tfc. * 
£t£<7> J: oliZfio ZbltZk 0 s ftgfl-COJfoJj £ 4 0 Sgft 
•f4,ri:a«rtgi:ft4. 

[0059] 07 (h) T1407 (f ) , (g)fcJtK 

j: a c-t4 i k tc x *> r §m%>*9 -> < ? 

&Zk tfX'Z IZbiPb. >^-y<F>%Mz£ hti&x 

?->n%itm®-r&zktf*iffik%r>t:. *mmm 

nmM3X'H*tz£o%mmiZitt 
zkizxvtmmmx'foz. 
(Haws > v-i-ym^-yiz^mm l*:* 

^coWS:*Jf4. K—tyIi^-^408 (a) fc* 
Sitiidfc. BBP*8 0 2fc:J:-5T#BHP»80 l* 
SJWS b<ntf%\>^#>. n7-y*<F>%>.<nx'\i.U$.~t 
hZ\kl±X'Z%\.\ ft->X. miifM8 (b) *H8 
( c ) fc*S*i4 J: d KHJP»*>a«fc*8 0 3 fcRtt 

i. isp&tfiso- &zih&itff)Xi&i?-yte 
gm^mx'H, mzmkmrniz. mm.tzx^ 

xmfimZZtilzKKZZtiibX'foh. 08 (b) , 

( c ) im^mmmsx^-fzx o^mkom-sb 
itizx ->x t , Y—fvw^-ynms^xhh. 

ttl. 08 (b) -ett*#4#l:*J«firV^ W) 

®n*m\? 4 z k immx'h 4 . 

[0060] 08 ( c ) X'imtf8*hlZkfr 

^i8(b)j: mtm%i%zis#>i>zkmmx'h 
4. ttzv-i-vmw-ytf±z<. m&mmtf* 

y^f-yx-mLZ-zmcommx os< lt, «s$w 

3$££S#>4. Wi«a*4*tmiaPit»&RtrCV^: 
#*iJ1gi:ft4. i£08 (b) , 08 (c) WidtS 

rhlt bttMnau&fCFJi. t , ^#rft4*rt£tt #± 

t4«Ifc#fc4. *<0*£fc{4EI8 (d)<D£olZ.m 
ZW-ycr>ftUX'li%^ffimzm-fZ>z\kt,z± 0 , R 
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[006 1 ] (HMA6 ) 3HJW4 K-^ySX 

^-ytw*^Bj$;ji^ u^nttM&H9 zm^xmwt 

4. 09 (a) fcjjrfJ:5fcjia'f4K— rvMW- 
yfcowc iHj&flJ 3 ~ 5 Offi^-^^lcJ: -^TUSK 
4. 09 (b) Tti, 09 (a) HJ3(t4BSP3 

9 0 2 tJSB/^-yfciMHU. &m'*?-yffl<v& 

mmzm9 o 3 b t*4s*fc. * 0 . sac 

**«4S*4Ch* t ^r«li:ft4. 09 ( c ) T14. 9 

0 3 ctf)J; 9(C F— *-yg;t*- VC-ofl)*©^**- 

y# 3^a±.<tt&w -y k m t iwrxawy&t: . 

y^m&3 0 0 nmT'£> 0,904 cffm*&&2 5 n 

m«:^L, 90 3cc0^^$:3 5nmh Lfc. 

(4, -o^^^-y^'3oja±(0^^-><!:tt 

4. 09 (d) t,Z-m>imJ yifi 3 OliUiCO®e 
W-ykm-hWhx^^ 0 5 dt*(4. flftO>f V 
a-i-Oft»9 0 6c T^ffiK 0 $ Sr^:^ < t 
fc. iiU43ocr)^XhO3^^-C{4)£^micJ:0 

iilc«J: , ?^W^^li1-^i:*^i:ft4. ZLX'lt 
/^-y^m3 0 0nmX'h r ). 906d^lj2O^# 
§3i>'3 5nmC^L, 9 0 5 d<D*£$ti5 0 nmt t 
ftfc, 09 (d) <^J:aftliHX0*^#SSr«i 

[0062] *HM01J^J: o izfi o i t tci i9^-r4 
^^^' : 5rV^^^^Sr^M-r4C: fc*«Ttii:*-> 
[0063] (HM^J7 ) *(C, Wfctfc*/^->fc 

1 0-C{4SfflS* s P^7;Pc7)iSH-T-^t'?-iX'fii^l 0 

0 1 a~f fcaftStffcfcS^f-^/l^-y?* 

y-C, 1 0 02a~f (^<7)^#^j;4>^->'<7)<y : 
tl$:^tTV^4. diCO01 0 (a) (e) COM 
U^f-y^tmiil 20nm > 010 (f ) ?)I3P^1£ 
(4 2 0 n m/h$ < Uz 1 0 0 n m X'h *) , ^i«(4^T 

2 0nmfc U:. 4«SgttfcJ: 1 0 0 2 a<7) 
<^4t430nm. 1 0 0 2 b X'2 5 nm, 1002 
ctl8nm, 1 00 2dTl 5nm s 1 0 02e5.t^ 

1 0 0 2 f T14< Wl£#5 nmHTt^t. 4fc 1 
0 0 1 e^See*e8^)-+iSi, M&2 5nm,»'2 0 
rnntft-jfe. 100 1 f <0£iB#SWr+ft{±. 
^*>'2 5nm. «*«3 0 nmi: Lfc. 

[OO64]01O (a) ^LTV^44ot. 99ft L 

x\->h?4 y^f-yx'te. as i o o i a^tjsv^ 



1 
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0, %<m&<lftl\00 2atf±%<%hZ}itfh 
4. *(0£o%%&Mi, 010 (b) fcSLTHiJ: 

x, &m*<m<?)mte>bz<i. <vtimz'bz<i- 
zztmrntzh. h&^umio (o iz^-txo 

t,Z, m&CO&lOOlclZ'f&ZtlZXiZ. <Vtll 

002 ccomLt&mvittttfflmz-f&z tw®. 

fc&4. ZOXolzZ&fflmzthZtlzX^X. < 

vtL&xcr>®tiam'j?M. * mn> < ? - > \,zn i mm%& t 
imi$)i/2izmt zztti^mtzi. 010 
( d > izm%<7)ifft : &%<tzitfcm& : $:*t. m i o 

(d) iz^tkofc, W)-Hfa*^lhZl\,zl^X . 

fca^fgfc^. 110 ( e ) ic*»fci3VvcgjB*l 

0 0 3 e £i£ft£*§££*t\ 0fc*LT^4J:o£. 

asattcr , mtftizgjgifazfri'frizmizz. tizxr, 

X. &V^fcttKU <tm£^£ffi8*4UU:$r 
<-$Mi:#"rffi?*4. HI 0 ( f ) HSRStcTSSB* 

1 o o 3 f s-iftft. 3&o*4>3&» w>HPW<os*aftt 

Wfi£PIPaStf)ili£iji< L&v^fcJti£L:fc#<-t4 
.rfcfccfcoT. «I=5ri«fc«¥-f 6. 01 0 ( f ) fc 

Tjktxoizt&ztizx-ox. &%<Dmgmiz£^x£. 

fc&4fc*>, &3T'fl&MW^£iffc4::fca^&fc 
£4.010 (f )«)J:dfc*4>3&»t*IK>tfWU 
Flltl££<-f 4 -I fc oTS^)»«*flS»r4*ffi 

[00 6 5] JJLL01O (b)Hai0 (e) fc^U: 

uttWtt, mum? 4 y^9-y\z^%xhhtK m 
mttzw- yx-mzW)X'h -> tz . 

[00 66] (jBt«8) HI lfc. atwfMBMfekL 

fcWfcjjtf. 01 1 (a) tSttv^J:3fc. vStt^ 
$110 2±T7 Onmtoy- WC^->1 1 0 1 <T)Y 

- v^mmmLtz^z^u *&mz±z%m 
&^xz<?>m®±x'comz£z>^mm)m 

mtt£gtftih . 3 =Sr«*fcti. 011 ( b ) 

(c*lt v^4 j: 5 fc, -mm® 110 2 ^^^©JH^ 

$fc L . attfWW»^itfc -I * tSR 1 1 0 3 b £8 
£$-£4. iOfc#tkt <6<Z)Ji fc V>£!9ffi£bitl&M 

[00 67] ifc, 01 1 (c) fc*l/tV**J:3fc, 
«tt«i«l 1 0.2^*Mifcfc<:4-e{i. IHiSrteOl 
4 0nmfc^#<-r4Cfcfc<J:oT. *ffll 1 03cfc 
£h<Vti*?Mm%<tz\tf)**]&t%&. *4VM4 



*fttrn*& % flaUHf^vMIHP^-y-m. H$feflaj7 

^010 (d>- (f ) £7&tx$%mmib?&zb 

IZ& ->X'*?-y<lftL<?>&i:1&ftt&Z. fc m&b% 

4. xmsmnm 1 (d) mmzxmmn 1 

0 3 d£i£(t£%££*LT^4 . 3Mi£Ji2 

0 n mT* 0 . ^jg^-OO^faiiiS 2 0 n m . fit 2 

[0068] ££01 1 (e) fcijU/0*4J:3fc» y 

-KD*S#ftv**£fc:tt, 01 l (d) » 

1 1 0 3 e £1tiiJ£tt4. ClOt *^Rtt«ttfB«rtT 

^■ao^lfifc J: 4t^M x#tt^w^S«7)«rtg142r^ 
L/Cfc«&1-fc*>T*4. ££01 1(f) fcSl/O* 

g*S*i4««?«:H ll(e) nXoZmsMKObl 
mi 1 0 3 f *ixVM<7)ffi&X'te£8®W%\mi 
104f^lS(t4. z\di-&z\nz£->x. m&W 
-yx-hh9m®*%ktz%&ML*W.t>-t zblz* *)V 

^^^mtitz^commmmmmti ztmm 

[0069] ( mm 9)012 iz&*?-y<zm% 
SLitsmmiTFrr. mi 2 ( a > wiatcnipyv- 

y*#L<0i:#tt, mSr^S-fr4rail$r 1 abth 
fc. 01 2 (b) fc^Ut^4J:3fcL/i *oym.v> 
**f84S-&4. i^fc^^l ac7)^^$(i. HtfeM3 
fcffl8te06<^57*7cfc^fttfJ:v\ tL012 

( c ) (DXoiz^-y^L^m^mmm \ ao-fgm 

■C^o^%^fctt0 1 2 ( d ) ~ ( f ) CDX oiZft 

o„0i2 ( d ) iZTp-fX o \,zrt9-ymmb&l I 

xmizmmiZ-t. mw-y&ibtffobfri 

-T4 i fc £fi&<*fc*>T£> 0 . JR«<0 1 0fgm±fc Lfc. 
01 2 (e ) a^2{g«T 

**ft"CJi^ft<0^^ 4 d fc =Sr < #*$tc^ 

&ffct$-fr4^fc^^fc£4. $>4V^{iL/l a*ifij 

012 (f ) Oj:^t»S:f64S*4. Z<r>t%<T) 
*|iC^n*fc-r4fc. ^^^t$^4P B 1Pra{4L/ni:-r 
4. ^0-r4ClfcfcJ;oT:. »£*fi«fM>IRtf>*Rfc 

A7yx c t<^^$-*4^fc*^I#gfc=5: , 9. 
f-^/l^8fi»<»KS: W«>4 i fc *^tlfc £4 . 

[0070] {mm i o ) vxk$m®. : mm?mi'i- 
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tl(Dt'-2>.mrmzt5^X , 1 0 0 nm<OSH47^ ^£ 

zti> vmx-h h.mta, < tfti«£ 3 o n mjaTt 

+itM$*Mtf 1 8 n nUOJ: 1 7 n mjjl 

T, 9 0 n mcoi: » rSHtfefc 2 2 n mlXTlZ? 

tail £<0 J: o tt-c* &*£ 

[0071] *fcCO<ltfl»i, t-A^fi*i|S|t 

1 0 0 n mfiLhfc** fc . < Iftliii^-y^iS 
<9 1 /4 T"& o T *> , 1^ h *)»&»»-Ctf>lK 

stzuiSAhimmmizz^t:. m->x. sr+sai 

?*Mi£4 0 nm) fiUiJCt 4jfiaia&<*4. 
[00 72] ifcI<9<tto»i-7X^'Wr.**0fffl 

t s i t tz i <o /]s$ < ?i z t mmx'hi . Mi. art* 

-A^4*«5 5nmfc*Jtt4» 1 0 0 nmCDffii 7--f 

>cr>< vn%.<n%ttmm&*m 1 4 n^-r. ; ; t\ 
iFrntthumx-hh. mi4iz*ix^&iotz. 

Jttft/^-^lOOnmKJtUT, 2 0nm7^K-f 
7X£ffV\ ^P^1£2:8 0nmt LTA^-y|g^Sr 
ffo/c^Cli TXtcLX'ft-it^Mzn 
LT, SN«2 0nmtCtJ^T<VWI*l Onm/hS 

[00733 4fc» 01 5£01 0 (e ) fcttfflLfc* 

TJiSMifc 2 0 n m. in^-^fSJ7 0nmi: 
U 5SB«9R<0«*l*IO5SiB»^ , +ft*2 0nin, 



rS]^§Sr2 0nmi: Lfc. Hi 5H^UT v>|> J: o 
(C. Rthi1fc7 0nmfc*tL,T. tSO<^Ml0 
nmmiZ-ThZttMmb**) . -?X9>UTX*m 
m& ZblZliXZUz< Vix&Z'bZ <-t&Zb 

*imt%&. zoioizgmvmimizztizi^x 

[0074] (mum 1 1 ) a±msm4t)^msm9 
izfrvx. m*<nm:£m&&£.iimiz^xmiz 
&z%r>t:ff^ *mmmx'i±. mm^-ym^ 
x. mmm^m<m<om.ij^iz^xmi 6*m^ 

Xffittl. HI 6 (a) lZ*tlo%/W-y<7))s+ 

9iv*vmthK#>\z\^ t-mBttm'ftozttzi 
-yxmie (b) tzjfiiw»izftmzti&. mzmnm 
mtK mMnmi xiw^mmiz^xii. wm<r> 
>-<?->t%m-&ztt,zi*). i xivxtKZhi 
oiz?&. zzx'Wif-yco^mz. £&.ztifw 
->wiE)3mz%.<%ii 0 tff v\ mi^f-yx-to 

yxwrnt. -tf£<7)±$%:&\w'!?-yiz%±Zit&m 

zti\i±% &-!?-yx\mmmzi'>xz'j'-<v : ti 
m. ttz^x t tnmmz'j'-K^tztbX'b h.n->ti 

xw-y%mttaiiw zzx-ii. mmminmi 
o(c) izmwzmmzmmit:. xmmmoioiz 
thztizi^x. mm&i?-yiz*o^xi>mm. 

iztvliZWilzbmt^tilZbizl^X. 

- ym&wmmmm < tzh^m. t^-r v 

ifih^iib LXhtzb?«?>mLZW®tl>Z bmmb 

[0075] mmm 1 2 > mzmmmitzmnmm 
Mzmuzm^x*-?. ^-chi 7 ( a ) iz^ix 

it bLti. zzx-Y-^mt^-y^mWiCocAD 

( Computer Aided Design ) 

v-ivzmtfh zbizi*)^ mta-th 1 1 iM&x-h 

h. mite®tZ®9 (b) fcH«fc»17 0l£5fi£ 
[0076] i^iit'^l 7 0 2J±, ^17 0 1^ 

170 2Sr»LT*5<*3& t a4LV\ Hi 7 (c) fc* 
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mm 1 7 0 3 £2&£S-ti:. $ £C»$ilfc£v v<*- 
y fcovvcUEf£*)ISIIWSfc* 17 0 4 
«tv\ JJU:«>J:3*3iT3.ri:fc:J:oT. H-^yfi/^ 
->iitAJ£J W ~ >izm miZ Z fc fc 4 

(hmu 3 ) tt&ui-? Mzxm&mmmLtin 

mm*®2 1 £fflivt*1\ 02 1 (a) t 

*UO*4J:3fc:. Stt««2 1 0 -e^iStt 

ti<nn?- yw*-<?)ffl£fti £ 4 £ fc ttffl 

±*< mzwztt&x'h h . 

[0077] tcWW-vey&mUX' ti. Z'lwm. 

■rtitftktx t>T>u zmmzxzzmmmz*^ 

ZZlzxttffltmthZkkUz. ifciSttfU* 
F*j2 1 0 1 fifcTtfSiJfcfrb^ J: oCLfcfcft. £v> 

d^t;:f2IISS#l7O0l 0(e) fcttffl LfcSSBfctfo 

SJSfcU:. £-f02 1 (a)W^-^i2 1 
( b ) <?>£oizW-y?)tttL&tf*)&< l ZXftWlltz. 
[ 0 0 7 8 ] $ h fc* fcfc»<0fiBI#£ t£< 7 c 

^-y*AW-?;WfcB^f-?/Wc4HWU 02 1 

L<£SJ:3fc4HWU;. **>3&felSIHl l aJSl 

tv&zw-yRvmi&mmz. 

H2 1 (d) fc$r4. JStt«W2 10 1rtfc 

l 0 3 £oW:. W±o i a \,zim^9Mzm fc 0 

x&.thQ&ftitf%<. &ti$m±.?>miSLttizk 
(,z£^x^mmv>ftw*?-y*B&mmtitz. $ 
^fc(i«*iPf-^/^«!ffl ix timmm.#*fcti 

l«rfc# { «rtgfc&£. 

[00 7 9] (ISjtm 4 ) fcfcDAfcffllvt 
4S^(CO^TH2 2 (a) ^lSHfcH2 2 (b) 0) 
TV±Z7n-im^Xim?Z. t-f s t 1 0 1 ICS 
LT^Siofc022 (a) -lcOWT^bT-?^ 

. *mmmx'<7)i- ■vTiz&a&m^te 

0. I umX'h-otzZkfrb. 1 : lL&SW-V 



0 7. 5jumfc&S. d^T'Ji. tfl>l») 
m^filb(i7. 5^m(01/5kU. iWil/2 
T'^ISIlKT^^fB^^K^ 1" - fc ?t 
h<n^-i>V*{>tthtzMZZ(nmZ. ] 0'h^Mt 
%hl/5<r>\. 5umkbX. tlbfrnfflfrftOX*) 
'}?%^V1-'7JVZimthZktLiz. £izm>±ZZ 
litoX5im%^mX'h S15nm( l^?/M1£6 0 n 
m) tttl. 

[0 080] H2 2 (a) - 1 t*$il&W T*7 hr 
2(a) — 2tf3«td(Cl^>f T^hr-^^cOjflSrttai 

ftddfctio-c. mmzm ozm.%-$& (sti 

0 2) . «IEISSra*f f -^* f ai*-f64'Ctl*)3gL 
ffoClfcfcioT (st 10 3~st 106) „ Mc?m 
£IS±$-£fc. 132 2 (a) -40J:9{3«* 

rtfcrawK&rtijaiMNL ( s 1 1 o 7 ) , mzmiZit 

hZtlzX-oXM2 2 (a) -5*>J:3fcJ3r}ilSIIH»fc 

^io^4$t, ztLtw&T-fmfktztxiiT 

o (st 1 08-st ill). HLtff)XmzX 0132 
2(a) -6^-r«kdfc, Br5£HIH*fc*£f£±S-fr 

fcu^^-r-^awrrs ( s 1 1 1 2 ) cfc*«rig 

R-r* ; fc *^rigfc^-5^. *mmx-i±±xw- 

w-y^&** m^-th^9-ytmmt<^mAz 
£^xm<vmLZ-£&wm*frixi>£^\ zo-thz 

fctioT, ^ifc^ffM-tl»ifc*^fc 3 5rO. 

i^mtf^m^z+jih. 

[0 08 1] (HSftfill 5) &KDA£fflVvCOS&9& 
4*ftfcOV^TBI2 3 ( a ) OIg0fcll2 3 ( b ) c7) 
rD«7o-*ffl^TR!!l!t4. 4-fst20 1K^ 
LTV^J:9W12 3 (a) - 1 <7)W 7-7 Yf—9<n> 

m*z'€o. %mmx-<r)*>v7izmzm>i-*mt 

0. 0 8^mt'?>0s fbhtf-yfttl : 2L&Sc?)A^ 
6i*)9. 5/zmfc^l.. Uot, »*»4$*SIBIB 

(03/xmfc Lt:. ttimzX&^f-yKVtitfS 0 n 
mjaTfifcAfc, St^tiS i 3 0 n m ( 
aU20nm) fc Uc. ^S^V^ft^ffl (±R) 
(i^Lh 2 0 0 n mgJtC» 6 . 
[0 082] 02 3 (a) - 1 fc*S*i*V-f 7^ hr 
-^fc^^l84$*4^ftfc:. 02 3 (a) -2(1^ 

ct o usemmi ( s 1 2 0 2 ) ^ i\ «-®^^s 

«GfltiS# 1 1 ^^§-1*1. { s t 2 0 3 ) . ^t02 
3(a) -3«J:5(c«*iaifc:J5fS*l al/^T^br 

T. 02 3 (a) -Aiz^i-Xoizm^-l l*irfcfc» 
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^-yr-^tm^fhtX^tz ( s t 2 0 4 
-2 08) . Srfc, Wzj*9-ytf3amXST* flUtf 

-f(st2O9-st213).02 3 (a) - 5T* 

<0«#*q*ffiSn. *tf>flD9rfc§ftlO£f&4S-£4 (s 
t 2 1 4 ) . W±<r>xmz£ *)tzi>7*7>ti:W}-? tV* 

[oo83] * K*mm<7)£ o izmmzmz'no 
[0 0 84] mmmie) mzDAtm^x^oft 

&miZ^Xm2 4ZM^X*t. £-f02 4 (a) 
-inVAT^YT-SVMtei'KO (st301 ) . 
[00 8 5] 02 4 (a) - 1 fc**it4W T*J 
-*fc*£»£3-fr*fctf>fc.-02 4 (a) -2£*t 

ct 9 tuBB#«*frv* ( s 1 3 o 2 > , zmomms. 
itntai. mi i (st 303) . mz 

fl^I a#3jumJ^<D^*-y^ai«:fTofc (0 
2 4(a)- 3&V*s t e p 3 0 4 ) . ^O&fcH 1 2 

UK *04HWS£8!U lfc-f* (024 (a) -4 

at^s 1 3 o 5 ) . ;<7)j: i izmiUzmmm 1 o 

H&fe^tf (st30 6) . MT^hr-^^aj^f 
I) (s t307) . i^iotC-fftifcfcioT. 

s3Mc$8£$-£s i i mrniz* n.ttz. mmtf® 

[0 0 86] (ntmi 7 ) mzi> A* m^x<me>ft 
&im<r)&<n$mM*®2 6(a) <7)T&mtm2 e 

(b) <07o*7.7o-£ffilvci£Hjft-&. *£ttWC 

mmmmiti^mz^xmmth. 126 

(a) fcSLTV^ftidK:. *1*02 6 (a) - IK* 
-f W 7«7hT-*0)IX&* ( s t 5 0 1 ) Srff-jfcft 
^•yxaSr^Jft-r*,. ^7yji«ilwmil 
fc. *¥JWWtf <0l»K:J:Wf, »3jumJ2lTfc$:* 
t 2 0 nm^tfcfcM^<f )St#Ti*. ttztg 

imb^%irtowf-yx>y 1 1 0. 

3jumttfJ:3fcU:. .rfltt. *fc^-yi7iW 



umUTI / z%&tfr%')±Z%&igi:mi. 

[0087] 026 (a) -2lZtjkLX^& iot>7 
i'.iftiaH 1 /imCt . «f2N*l4)**»±Lfc ( s t 5 
02) . &fcH2 6 (a) - 3<D£ otcmfiftlZO . 3 
/im/<*-VT-*flrt«Mcfo#oT»/h*?T^ ( s t 
5 0 3) , S^-yS/aBWr-^kWfi'SrOaWi-Sra 
U S^LTiv£v^-^^. y ^£ffl|&L02 6 
(d) -^id^^-ys/attStfW-yfcftfc 
( s t 5 0 4 ) . &(C«frfl*)*£f64§-£*#. *g| 

fast s . tsswia^T-r s t iXK-oscT) 

c:»xe*fl9£1-;i:fcJ:-5TBI2 6 (a) - 
5W-ytf&e>tii ( s 1 5 0 5 > . «fc«esn*ifc 

0. 2//mtt/J^frVMst50 6) . WSLlX^llH 

immtmi ( s 1 5 0 7 > . «#foi:fltfri*itf>* 

££lfct4 ( s t 50 8) ZtizX^X. 02 6 (a) 
-7<0«fc-5&*-y>-aft;|c9& (st50 9) 

[0088] ^mmmx'itmm^ iumt Ltz. tm 
•T-?±.x'im®mz 2 u miz-r&z. t iz* -ox. 

-ym&tmzmzmi-r&zkz'if^x^&ztfr 

mmiz£*iXim r )fflmtflum(r>fecr>2um&< 

lz&X'jmz>^m:hhc\tfrt> . nt-y^-tfrh 

[0089] (jomii 8)mmi4fr$> utx- 
ztztf. *mmmx'ttu^?)iftmcr>mzmmLZit 

S*ftfco^TH2 7(a) <7)Ig0i:02 7 ( b ) CD 

^-y(4i^l/4<D^t^l>. i-f. Si (Jf$l 
/zm)/Si0 2 (Ji$0. ljum)/Si (^$75 
Oum) frL>%lSO imfocomncOS iSrH^'fX.y 
^-y^tfoikKioT. 02 7 (a) -2K*-f4 
0 K* h7 -y h t»'Ufc^ y7l^ >U+?l\,*im+h 

(st6o i ) . mz^vj-yrxuz'ttoztiz**) 

02 7 (a) SOXolzmttMZmtl (st60 
2) . 02 7 (a) -4<7)£olZ$kMI,Z. ®MAtlX 
S i 3 N 4 ^i^M^-f^ay (chem 
ical vapor deposition) XSS* 
ff"3;i:fc:J:-5-C5 0nin«l«S-^: (st 603) . 

[0090] *<m. ftfe^ommz; y*m* 
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ZhW-y%Bf8.Lt: (st604) . fOtl/y'X 
ht-vx^fcLTx-y^y/lflSrfi^ (s t60 

5 ) . w&>* 7 S' AjgftOS^m-tS ( s t 6 0 

6) . dCT-^-yi'jzJiCD^fcL H»W2 0tCCfiaffl 
fcK^-f 4 ifi. Z £ T'ti02 9 tC^rM v isaWttb L 

J;3fcMraSr2jumh/h$<U:. ifc. 

oj; a £-9-7*7 * -jumsmzmzmmoKtm 
iz-fhzbizx^x. iffy i-frYfonmht-mz 
-r&ztmmt%ztc#>. v^ivw-ymmk^ 
w-ym.^zi^x^-thm^zxhm-m. 

tiwwmmfct* z t mmt . 

[0091] Z<MmiitfJ%x.-v J f'y7Z'€oZbtz£ 

ixm<r)Ttmz7 o nmtx*m< u uisxhzmz-t 

2>ZtlzXnXm27 (b) -7*Wl. Z<r>±o%T. 

m'tf oc\t<iz£~ox, m&mrmmtm&nm * 
tzfr%'p<n^wmmmbmt>%\\ fc**u •+& 

[00 92] ifc. %MAfc tT^CCliS i 3 N 4 £ 
&v\ mL^bLXMA^yVvA 7 ti- 

#y<7>£ at, s i j; o t,«^«w»a*«/hs v^src 

<n*9- y&mzyt o v /7 7< v , m^uit 
zbtfsiffiX'hh. 

[0093] -u, vrau v?7? < zm^tim&iz 

tt, 8?&tt#S^fc*^02 7 (a) -5*)|6£>Stf> 

bZb mtib* 4 . Hi tf 3fc 'J Srfflv ^fc* 

3 0 0 n mgflWV'tf-VS"?*-?*:**. 
U -ftftftefcUl 0 0 nmW4£ btfsimb 

&4. Zo-?2>Zblz£->X. mil (a) -6(0W£ 



X -y 3 0 n mlZt T'bZ < "T4 £ t tf°Tj&i: 

i: & 4 . * fc*WMf!"«4x h 7 •/ h Lfcttfc* 

izmimtzzbizx^x. zh7>vhi?mmz&^ 
wnmnsMtri z t *«riBfc &4 . 

[0094] Lfc»£* h7 •/ YffliX>X 

£fc£fi6±*4S&«#*4. ifc. »*«<-r4«*x 
•yf-y^ii. ui-7)Wt?-y£mtflltzmz'iT^Xi> 

b%h. 

[0095] (mm\9) xmnrnx-it. 
mvmzmzm.Zit&®ni}&iz'o^x®2 8 < a > 

OIgHi:ll2 8 (b) (7)ra^X7a-im^xmm 
+t. nFFWm^ixhW-y\tZ<r)\/Aa)^mb 
*4. Si (»S2jum> /Si0 2 (JIS0. 

2^m)/Si (ffS7 5 0jLtm) *»4>*&SOIfflR 
<7)5®ct)S i *Yy4 ^ '/^yy*'ftoZbl l zZ.'>X , 
1228 (a) - 2<7)£ oiZZh? v hZnUzXyyis 

y^cnvfyy-rxzimth (st70i).OT 

(028 (a) -3SlA'st70 2) . »«BfctTS 
i 3 N 4 %*r^iHVK-{^-r^^syXW,zl^X 
lOOnmltatS* (H28 (a) -4&tfst70 
3) . )3f«<^R^Rt^^-y|£¥*ff->fc (122 8 
(a) -5&tfst704) . 
[0096] ^fcX-y-fy^XgS-fT^ (122 8 
(a) -5&lXst705) , ZffmzJMbLXWS. 

Abix. 1-f y&r s ^^-f /N-fWs^ 3 y tc J: 

Ottm^-t*- (02 8 (a) -6&lXst70 6) . i^C 
T-S^/M^x^/P^y visy? (Chemical 
Mechanical Polishing) TffliZ <£ 
0Si 3 N 4 ±W^y*|»S-rS (028 (a) -7 
Rtfst707) . ZWZ^y + yT'l.mZ^XSi 
DiZhhS i 3 N 4 Srl^ifS (028 (a) -8&IX 
st708) . £0D«fc3 ! 5rIg£ff3«ri:fcJ:-3T. # 

^roTt (02 8 (a) -8Sl^s t 6 1 0) . ±tz. ft 

«Ai: Lxzzx'\&-?y*mvzi)K **s b b bS i 

%A<W-yt:imLt:mmBt:7-$*)M*-*i 

tvxv'visyymzwmfrhzbt^. ft®B2:x 

««*/»f 4 - b iMmb %->tz . 
[0097] (gtfcffl 2 0 ) ^ 7 i^i<7) 
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0. 1 7mmT'$>9, SRW+ffitil 00 nmtLft (H 
fht7^;i^) . Bfc*t"0**J:3fc. -eon 
ttW5l««Mlv« h y 7 h k & l 0 JoW4 - k tzX 
ot, 7h7-yhfl^77^-;Ph%^3$£ ; k#l> 

■$*i-o*$rv\ i^t^ti. ^yy^y^s i t 
mztix^ziS&izim^mmjitfmLi. **uc#3 

StioTe^^-^tftattl^ti. *ftfc 
J: o fc-T 4 i k rfHTfgk &4 . 

[0098] z<nx»/i'z.±.<rmzvmth<it\t. % 

^^7h*£t*«rettt#&*. 

-y&mzm\ uj-?/w*?->izj:'>xmz%fcz 

jSfci^hStfSikiWC**. -I^iot. a'? 

[00 99] Sfefe:atX«y5/a<^K*H3 0*fflV^ 

-ytfW&lX^HS&lZi*. 03 0 (b) OJd&iji 

MlM> k >! afo5»* 4 -I k j&»4> . 4 
-VlB$$Wmm&:* - k#J>4 . **>*£fcli, 

H30 ( c ) t*i/o*4 J o&w&i&i^'ettfcg 

H*£kfcJ:->"C. 3 S£ k & 9 §Sft' n* 7 - ylB?^) 

mz&mz z k *^iigt'$> i> . H3 0 (d) -ctt. 

?zzbmmb%&. mzz\coftg.bix4 5- s>4 
uii-4 5- ntzifi. mm ■ m&MJitzttu^y 

XifiX< mtX ^ 4 . ft 4 1 ^1 j*Wx^R«Jt"CJ4»«W 
3MW»viJiaictt. 03 0 ( e ) <D£ o fcJWt* -/ v 

xh%>\ \\tmm®mz-th zbizx ->xm®Mfa± 

£fBClk#*rtgk&4. m&X'v^a.nWiWb I 
X. 03 0 (f ) tZnct*o%6fim<?>mifcblXt>£ 

[0100] ($ffcffl2 1 ) *H^Jt'{i|S]-W^7/U 



nstxo^^-yifih^tz^. 01 5 (b) ^-r 

J:3&£tftc^H6£$tf*:. *I4^*< k i> H— 9-7* 
7-f-^Krtf(i|al-^[fi], *^MMT1i4 5' ftf¥ft 
^^i r >xA±^-ftt;T2 0 nmk&4 

ftT'$>4. 

[oioi] $4>tc -w^-ym-Ltzmz. t- 

AffllPl^cfc ->XW>l5fabW3&iWZ 2 0 n m-f 4> Lft 

lafclfKl^l/f^T^-^IESfcfrofc (01 
8c) . zzX'<r)-®foWn&%&l*-fflMt&%> 
£coi/2bL£:. Cl<O20ftK36fc:tJV^-c+*** 

i o g&Msmfcthz b m&b &4 (01 8 

(d) ) . 3£>£fifc83fcfcJ: 0^77 A-)VYZlb<r> 

I^ktT4 5° atmi:l^j:i\ Mitf. 3K0 
^[6]kLT^kSlk^4$^-Ci>J:<. ^'L-eo^- 
(c(i2^|S]«c^Lftt7c^^HtAk : 3:4*fS]. 
X'ii+45' ftSv^i-45' w*rtfc^7 Mt3K*ff 

u^°7- x k -f h z. b t j o r i 0 Wiz x h < 
Vtt<mW*im-?& -T k j&fBTIg k =5:4 . 

[0102] -^mmmxu^y bm^tb lx t-Aflwi 
ici-o-cfi 1 ^^. znmzv^tiizi&mztx^yY 

Z#hc\bi>^mX'hh. hl^li. H19fciirfJ:d 
lcfr^Ml6J^7hfflvyX$-|SJt4 l Ikt3j:oTMl*l 
t^Clkfcio-Cl^S^-Cfcl., i«0k#ft^7hffl 
pyX(i2oiOPyX^-5^-^SrfflEL. #0^i.4 
i k i -> X X v7 Mfetfcff d i k *«T«gk 

>3r4. *4vi{i, 02 5<Oi3KSae«aifco^f6; 

kni-?T, «r6]>-7 vmvyx\,zx oss^fia&nii 

mUf\sl-9 )V±.Wdmtf25 /x A, U^'7hS 
I^'6/tC/cm2, ^77 4-;UK2 5 0jtznO7)i§ 
^ttilya y h(CS-tSI«attl 5 0xzs eck* 
9. IU«t:tiXSW»^«ia»tt3. 3kHzTJ:v\ 

< (^{f 100kHz) -thz\btX*)X)V-r^ V 
*$\±-thZbtfX'*h. 

[0103] ia±ts-*i6ift^ftis¥{ia^v'7 bT-$> 
w z\<mm>izx^xw&ijmzmm:<m)%®*: 

0nmT*o^di#l 0 nmC0R2tllSr$-^l> 
^k^ t fc l 9^2 0nm(7)h'-A#^$:%±$^4. 

h-^KOt'-AtfT-k tt (3 02 + 2 0 2 ) 
i / 2 3 6 nmia«t-A#rs>ttlt, KW" 
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[0104] hh\^J±<r>xw^yvnnt. t- 
j><r>x->-z4Lt&ztt%r>. wsm^-ymm 
z>itmmt%z>m%t> i >kiz>. y-h^-yvx 

MW^-ymm&-ftfa*--H&\t u yyvn% 
m<nwm^-ytw>nt-rz>Ltiz£'>x, % 
ms^-y^^xn^ybm^zxit'-M.^'tr^ 

[0105] (mmm22) mz. mm*m&m 
xwtztiztmmmm&m. *mfrmm±izijx 

?A I/O (Input/Output) @g§, i]X9 

tt-$h mmn®mmnwmijmi,z*m$: mm 
?ht%amm&. 03 m. *mftifmE®mwiz 
mh mmm^-u^t^mmx'h & . 
[0106] zonmamt* M3 i ^itzm^co- 
£Mmx'mtiifc$.&±i\'3 3 i oizxixmtitztix 

H*. C<7)#fi-b^3 3 1 0t4. Mm 2i«nM I S 
Qnt, 2ffic7)pMI SQph^^«^$ilT^|>„ n 
M I SQnil *m#WKlzBfcZtltzpm i '7X.}l'ffi& 

pw^«onS¥*wKs$ (mm) 1 1 n±c. P 

MISQp<4. nM^X/l^i£NW?)«IBc7)pS¥*ft 

mm amm) 1 1 p±k. weft^sfiTua. 

y-h«ffil2Att, nMI SQnfcJtfpMI SQp 

m>&&y y ^ y^i. ffisaa*BJi>' y ^ 
ISA^ y n ^flLhfcSMt^ yyx^y&n «fc 5 y r 

y- h mautrflbssii-c . y- vm 1 2 ao 

[0 1 07] SIR 1 3AJ4. 04x.tfmfi (Mi.(f3. 

3vifctti. 8vgg) ffl^)«BiS»'c*o» ?y? 

?h*-/UCNT$riIfC21ftf)pMI SQp<7)pM¥ 
lpi:«W«Hc««$<iTV^. ifc. i&H 
1 3B(i. Witfffiiwa (MAtfOVg*) 
mX'fo*). 3y?7h*-/PCNT£jItTll0nM 

1 sQnona^*f«a«i i ntwMmzmmznx 

^S. IE&13CI4. 2A*NAND^-MgiW)A* 

ff 1 2A«Sj£ffl^T'«ttL«SRWfc:««$itTo5. 
SEH13D14. 3y??f*-/UCNT£jltTnI}¥ 

gft^iii l nfeitf pS¥»*SHc1 l Ptf>PI#fc* 



StWfcSSSSiiTv^. I&H14AJ4. a^^W- 

^cNTtatrism 3Di:««wfc:aai$*iTv^ 

I.. 

[0 1 08] ££T, &8IJ&1 3A-1 3D, 14A 
tJtt*W"4»fc*J»t4#tt'fe^3 3 1 0^^115:113 
2£&t. Z<nsm.±J\s33 1 0*4. WitfNANDy 

3 3 1 oja^fmfcasawtt-aifcfcJ: ouenig 

E»*»»Jl<»*'C , >*J:3K3|l)ftS*lTV>*. =5r 
fc. *f£ B J?{4. £g[<7)CM I S (Comp 1 erne nt 

try mis) mz&m?hffimzi>&mti&. 
[0109] zzx\ znxozmxmmimx'hh 

mfi-fc^3 3 l 0atW*?ai«*OTBWJ*fi9: 
a . *T#tt-feil'3 3 1 0OHW*fWBt*fc«)O^f- 
^;^fe^H5:I13 3(^-r. H33 (a) Tti, 

?-ym$z'ifo. H33 (a) nn^m&m^? 

/PER 114. *7x;n (¥«ttS«0 JCJb»Wft*^3 3 
14. 0<Jx.{f TiBJfcfrfMISfcJftftS ft* 2 fflcoHPgB 3 3 

i %mmu®3 3 1 7rtfc. sv^wtHfSosgis 
zmxxmE.znx^i. zzT\*Km**r 

Zh£im-f&. 03 3 (b) <7)PR2li. 

7 4£fflV\ |lffl[-b/P3 3 10rt<Ona»7X/HlWNW 

mm- 1 mizm^hit y y ^5 7 ^ mv+uvx-h 

^-y3 3 28*WP»jftSilTV^. jg?tM33 29 

fW^3l^ffi«^«*^6J:3t:»«SiiT^4. 03 
3 (c) £7)PR3(4fty V/77^fflK #{J-fe^3 
3 1 Ort^pS^XTHBSPWJJBjStSRCfflV^l/ 

33 2 93&<««$3h.. -e^-^lC. WiJf^lB^^tt 

3^ 3 3 2 9 {4 . 7X> \±<t) P S «>x/HiJSfiW<o«W 
ta*t*J:d(c3Bi«SiiTV^. 03 3 (b)atf 
(c) -T'(4. i'jy/77^^'lUxXb5:m 

IfifcovVt J4« : HME¥tt« fc Ok mmz'ifi.iiX 
\\ 03 3 (d) WER4{4m^!g¥ffll/^^^T'?> 
0 . *{SH:;U 3 3 10 rt^y- h «S 1 2 A Sr^fiifctS 

tcti, Wi.tfpii«t:S/£«B5*^rtSflf«O2*<0lBP-'< 
9-yimwz¥mzBtfLZtiX^&. itz. zzx-co 

mu^9-y<D^9-ym^< %itz#>. tzb*ffi± 
<7)tz#>m3 3 1 9*aaLfc. £o§&4. A-^-y^s 
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nmTm^'m^iszhzmuz. mz. 11320® 

^3 3 2 7C^^®fffiHS:ffl^TnMI SQnfcil^ 
pMI SQ P £»f&4T'?)Iig£03 4&l/03 5 

izx^xmmz. =5rt3. zzxumftvmzxism 

fmtfmLX^KK#>x'&&. -n. n^mmmn 
m&izii. -/3 7 h&zmt>tfcMzxi; ■ *im5)<n 
uiszht^&iRixmmiix^z. rnwrn?)® 

££14, n?-yi,zmi-*tf : s* 7 b&f4£rt:L&vtf: 
lhXi;*tfWjl:-ht>X'i>^± olZ&l&W. ?-n 

>%)%m&ififoitzMz. mmmmtmm^-ytm 
t>&. wmmi±miz£~>xmttzK)bmiz£ 0 v ^ 

i3>*?hM) wfr&izitxismwjzhffmi 

[0 110] 4-f . M^ffpI^y'J^yfO^^: 
4»>XAi«|ftt4i|m#«<RSUBO±ii (fA'^ 
ffl) ±fc, Wit«Wfc5/U3y|^^6iail«S2S: 

3yK3&»<5>5flrS««IRSliCVD (Chemical 
Vapor Deposition) WMlZi. o fit 
»U *<0±fc. l^'*H£3 3 3 0£Wf 

4 (H34 (a) ) . m^x. JJSWtoW-^ER 

±IlCUy'XhA7-y3 3 3 1 £7&j£-f £ (II 3 4 
( b ) ) . l^'X h^N-^-y 3 3 3 1 (4. #HNMl« 

*»l/J/XW->33 31iz 

7fy^?at. *i3&»4>«w-4ieiMls l , 
8*r zztizt*) *mmu sub *>±ffiswc» 3 3 

3 2*»j*LfcflL WJ*hW-y3 33 im£t 

4 (034 (c) ) . 

[0111] fcwc, ^ft*KSUBc7)±ffl±K. m 
Uffiiti'V3yfrti>%l&m&333 3t:CVDmt l Z 

x-yxmmttim (034 u) > . ¥SMs»gsuB 

<C*t LT , mtfft¥ftU£0fa& (CMP ; Chemi 
cal Mechanical Pol ishjftj: 

^xvmxmzmtzbizjLy), mmz. mum 
mm^musG^m^th (034 (e) ) . #n 



TtiSrC WitfLOCOS (Local Oxidi 
zationof S i 1 i c o n ) ffifei 4^7" 7*7 4 

[oii2]*v^t, mmiz%>jv777<mw}-7 
i\,pR2zm^x^?-yWf£fto , z<nt%(T)Vf- 

isXY^Xt&LXJ* yn-h&n- , «i tf U >4fc 
lit^^^|«tS«SUB^^>1T^a^fl.^ 

-^Bfefe-f4ii:fc:ioTEI3 5 ( a ) OJ: d&4. 
[0 1 1 33 R*fc3t , Jy^57^ffl«Uf-^;U 
PR3^fflv^TI8**Hi*iirfii:fc. p"S7X/1^$ 
P WfrliaSft WrW^i3g*^ix4 «t 3 ^ 

B^^yaA-r^ihlCctO. pM>7x;HI$PW£ 

7c£Rfc£?-4 (03 5 

(b) ) . 

[01143 #Vvt\ ^ftSMS U BO±E±£, 04 

ijiiwk^y avatar****- Me»i83 3 3 5 
mtimizx^x. minima (~m^v^ytmm 

W-) 3nmgIC«L > Sfefc, *^J:(c2MSA5'y 
3 y^4>fc4»fWI* 3 3 3 4 C V DS* (C J o Tit 

s-r 4 (035(c)). m^x. vrwrnmn^* 
?)ve R4 ^m^xM=m^mm^mtz tizx*). 

(H35 (d) . y-^KM^M. sen 
s^^ngN+ 1 , P m i s q pmvmft%mmv> 

0. y-hWMGTlzttlX&FMSWlzBl&Uz (E 
35(e)). 

[01151 mv>JMx\ wnmsxfo'thz.btz 

X *) N A N D y- h 0B«>N O R ?- V Wk&®&£% 
h« imWWmXXt. 0»iBf03 6fc^rrNANDy 
-MUBNDtffiRLfe. H36 (a) (4. f WNAN 
Dy-MUKND^y^WH. ( b ) 14-e <7)08I0, 

(c ) (4-ec7)P-fT7h¥®0$-^LT^I). C^iC 
(4, 2ocr>A^Xl, X2t$J:l^l0^ai*F*^rf4 
N A N D MUSS N D *^J^ $ ttX ^ S . 

[0 116] .TcDNANDv-'-MHlE&NDcOrjy^h 

^•f . 

[0 1 1 7] 03 7(4, 03 lOay^^F^-zUCN 
T * ^x;N±K!t£rf 5 fcftfO^^IHE^ffl WU-f - ^ )V 
ER5<7»*9-y*m^LX^h . ^BBP^-^3 3 
1 7rtO^P>'^-y3 3 1 8**3^^^ b^-;PCN 
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&XiSmi> : JAh$mit:. 038 (a)^ER6A 
RTS (b) </}ER6B(i. %^^%^<r>W^^^ 
WS?->X'fo>9 . 

izmift&ZtlzX*). 03 l^ieUll 3A~D5:^ 
[0 118] £ft£>Uf-;/VPER58.tfER6 

m3 9lz£iXm.W-?l. 03 9ii, 03 6 
( c ) cr>Jm3 3 3 6£?Go*:raiT-$>S„ 
[0119]**. JJELfcJ:3fc¥*raMSUB*> 

±ffiCnMI SQnfcitfpMI SQp£J&£L£&. 

-etf>±ffi±£, «i» y y^H-rsfifciWfci/y ?y 

«fr£*5JBHtt8«3 34 3*CVDS^fclJ:-jr«l 

arts (039 (a) ) . m^x. *<DmmwMm33 

(039 (b) ) . 

[0120] &Wt\ ^NWkfflKSUBflJilHJifc, M 

%mfam 3 3 4 5 Sr s* * 'J y A o t*» 

it¥$ffiWB& (CMP;Chemical Me 
chanical Po 1 i s h) fCiotffitt 
3£Sfe-f (03 9 (c) ) . m^X. 3I#)8I3 3 4 5± 
izVm^imW* hJK3 3 4 6 £&ftU £*lfcl' 
f-^/l/E R 6 A&l>'E R 6 B fcE^TflffSfi^S* 

Jl3 3 4 5£x-yf-y/1-&i<!;lcA , K SttV^m 
f * (03 9 ( d ) , 03 9 ( e ) ) . felffc. 

tsuB cr>iM±^smmmm 3 3 a 8 * c v D^^t; 

J;-)t«SL, HK. m<W}-7)V*m^XX)V-*- 
)V& A tf_tltf>E* 3 3 4 9 tfc ( 0 3 9 
( f ) ) . fiP^^S^iaftOlS^ifiS^tftttl 

[0121] J2Lht±. 2A*NANDy-hl2lg&<0^ 

[0122] ismzx, mwk=mk ixm^zm 

«e : F*II#SliTiJiraLhl?lll*^. £<0fcM*y 

, u s^'x h co^jj z &i±.~th z t tf*imx'h ■ 



[ 0 1 2 3 ] 4£. ±Ett^«cSIBWl!Bi*afcBW 

immz^mzm^z z tizx-oxmrnrnx-hz. 

(%W,m 23) fvTt^Xlmm^yXfALS 
"fSW>fcl[llTts¥T#6**«<00. 2 5mm£|A9 

4tS«BIP^-^^I(tifc»t. @4 0fcSjrfJ:3 
CM^IO . 0 1 mmJTWCf^ Lft. 

-y^£^3 3fgA9*#^JI££$fflU:. ^fvx 

gfovw$ h ew*> ^ * 9 iv) -%9 - y^^wznt 
zmoitm^ 3Wjt£%& a afc^u:. 04 1 

3 3fiS£fi*.4 Uf - 7 ;Ur- 9 tfftWlZtil 

^9^mm.m\ l zmK%h. ttiit. w-v 

<n)k$x%^X^9->^ti i *TV>')Vi'i-7)V(r> 

n$ t mvikX'btitfi'j-tJi'ffliimfo ix htm 
z 2 0 0 n mmmmmz&mg&cvx'uj-tjvttm 

(ffiXMlt* frdlfiffi 6 . 6 tx m&±$>tHf&^Z I IZ 
[0124] Z<r)&%i~v7'm 2 5KBfc4MWb!t. 

^^>A>tft7 , ny'7ACimtfeU-C3yfa-? 

£^ lt v ±ie^- 7 ymmncoui-fMzftm 
tzumt. mm&ftg&^xmty&imzmzi- 

[0125] ±E*W*ft*7*a^9Afl:L. 

*Hit0lTfflV^5MW5CT-^4 3O 
l*H4 3WJ:dtSaftL, 3 0 

[0 126] ]s*?fr±&k%:l84y-f-VxJ\±Mi; 
ifUj-t/mf-yZ&nt&EiWJ&k LX&?>3r> 

[0127] w,z7fiLx\^h x 3 iztmu+tfrrt&.n 
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lmmtLfc.1 4>*£tt**tHR 3 ft&OT' 3.0m 
mtr 7 f-TEMSfifc, 1 f - ■xraoVf-^A'lM X 
14, ffl 5mm, ^|5mmt;^l> 0 Z<D%&\s-?7 

[01 28] iKfcH44«i3fc«W^*W*>Kfl* 

[0 1 29] mzm4 5V>lo\,Zimv*?)V*M.\m 

f--yT^b^-^;^^ffim*^< ; 5rO. W-7^ 
±£ t %h 8 y wxj \±izmwi- -y y<nvi-?)i 

W-yZft&Zkffitim, fit. e^ffitCkOW 

v^7)vmwm.&k-i&zx*%h%. BBxf-s/a 

[0130] tLt-C*2|s|IStWcfc(t&U>f hH*»fe 

[0 1 313 ES8^y^O^U3y3l« (J¥§7 2 5 
^m,IM(1 00) ) 420 1fcW'**M2 0 
2£^fliL (04 2(a)) vc*-V«:Vra»H?1E 
^Uc (04 2 (b) ) . JJct-t^HRCS/'jayx-y 
^y^fclBtLgUlfcoWi (142(c) )„ ftfc* 
I^Cfii^^-y^rlg^^^, 6£4 2 0 3S:2 
OOnraSfLfc (H4 2 (d) ) . B&AWULfci' 

flSWWWfc (CMP) TfflOTffl^HJtUfc (04 
2(e)). /'j 3>x 7 f y/t«S^H:ai 

y^HiSU:. ^t^'J3y^<7)i?$^9 9%^ 

SIS (EEW) 

+y?£t 0^ta->TfcAV% (04 2 ( f ) ) . *» 
fc (04 2 (g) ) . fcfcfrtWSLTtKXl^-yF 



^-WROWt. JfeSBWHWHi (SEM) IZXJ* 

onmiii^, ^mwmm&Mizxvi-iivn'K 
om&mtxwmx'ttz. mM^v^yi/zxu^ 

m.vmmMX'\m^ t x-otimpwrnrh^fi: . 
o \,z%=m<7)mjm.^%^±^zx wiv* 

imt&ZtlzX*). l>t?)W&%*W<z\k 
fc. 

[0 132] 

[5Witf8MIJ *Hfc:J:-5TIH*3itSfHB<0"5t». ft 

Tornvx-hi. 

ratottv ^j-tt *»«wfciT a z t mm t & o , § 

imtzLttfik* M±mcr>x)u-7'y bimt>tih£i 

x. mn^f-yzmmtmntm. wmowm. » 
cr>mmm. $wjBW8i&fcti z t izx ->t , tzh 

(3) *^;^, DA(Design Auto 
mat i on) *ffi*fflVvC»«8fflff'3£fcfcJ 1 5, 

IMWHfc«IW-&ifc3& f =rifik44. 

(4) *»WtJ:iur, ftWtfflSWt* : HME9Vf- 
7Mcfc^T. lS]-@m^|5l— 9-7-7 -r-^h'?-fflv\ 

tern*' w - yBfc* ^mtti^t^zx-y xmmmt 

[HiB<OfB*=SrKW] 

[01 ] *^0-^S$«?ijO^*^S^jt*Sc7)7n 
-Sr^1-0T'S>l.o 

[02] ^ISIE^atCfcttl) U^7/K7)filii£^-f 0 
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[03 ] « : F»ls?t*Jft4Pf-^/K0fBS7n-Sr* 
[04 ] *m&-miM<?)U1-?JUT-?<n&J&.7U 

[07 ] ^wm-mm^vmm-m^-p mz& 
h. 

[08 3 xmn-mmnwmmmui-rMzto 

[09 ] *wm~mm<r>n,m$mRvi-7Mz& 
»h v-i-vm^?-yx'(DmvmLffimz*?mx'fo 

[01 o] itwm-mm&wmmMm^? mz 
m zmmt yx'nm<7)%!kwmz*t®X' 

[0ii] im*m-%m\<m=mwmv^9Mz 

mx-foh. 

[012] *mn~mmmnwmm-m\'*}-7Mz 
mi&*?-yx'ni&(D%±W! i Jr£K-tmx'&h . 
[01 3] m^iE^i/f-^^ffl^fcv^:. ftftatr 
-Axr&izmm&w-ynKvn&cDmmti 
#tt£*-f0-e$>&. 

mimm^-tmx'hi. 

[01 5\miwm\s^?)vm<nmm:mzmh. 
m-^?-y^&nt'-Ax^mmfm*-tmx'h 

[01 6] *%tycr>-m&mcOW;<7)%£.7u-Zvkt® 

x-hh. 

[017] *^Bjc7)-||]5t^^^7o-$r^t0 

[0i8] *wm~%m\<mnhhv^? ivx-<m 
^Hm^tmx'hh. 

[01 9 ] *^c7)-^ffeWc7)«^iK^ft z^tm 
x-hi. 

[02 o] ^*£7)«^iii£?ffli-f-^;wcfc(ts^ii^ 

t:Srf0-C'J>l>. 

[021] *%w<7)-nmm<7)%k<F>mL7u-z*tm 
x-hh. 

[02 2] *^HJ<7)-IU5ii5i|iO^^7a-&*-r0 

x-hh. 
x-hh. 



[024] #f£Bj^-||$g0ijo^<7)%47 n - £^-T0 
[02 5] *^O-Ht6fiajO«^HS6^a^^0 

[026] *%w<7)-mmm<r)mL7v-z*-t® 
x-bh. 

[02 7] *||BHO-||filC?ijO^(7)^7P-$:^-r0 
X'foh. 

[028] *^B^c7)-^ISCT^^^7 o - £^-T0 

[029] *^^-5i^»o^ifm^^-r0T 

[03 0] imw)-mm<r>* sfAtiswrntew 
■mx'bz. 

[03i] *wnv-mmmmx-&&*mmmm 
mw<rt^<r>wmmx'h h . 
[ 0 3 2 ] 0 3 1 <^n.^)^ffmwmmx'h § . 
[033] < a > ~ ( d > 1203 1 cvmmmmgi 
w.vmmzwb ^zm^^^ivnm^mmx'ht. 
[ 0 3 4 ] 0 3 2 <7&mwm®&&w<nmmm.wz 
m&mmwmx'hh. 

[03 5] 03 4^<03 2^^#^SmESSgao 

mmnwzmmmmmx'hz> . 

[03 6] ( a ) (203 1 ^^ftmSM^E^fM 
-fl.NANDy-Ms]!fSc7)vy^0. (b)ii(a) 
C7)HHS0. (c)ii(a)W^-yi/^7^h^t 
¥SI0T'£>£. 

[03 7] 03 6<7)NANDy-MHS&t3fc(tl.*-;P 

meM^mmx'hz. . 

[03 8] 03 6ONANDy-h[Hli&£fctt-&7-r > 

m^mmmmx-m. 

[03 9] 03 6cONANDy-MslKS:^-r-l.^ 

X'&&. 

[04 0] ^m^-mm^%=mm-^^^>vm 
wmm£*-?mx-$>&. 

[04 1 ] *wn<^nmmn%m!m\'i-?)v<Dft 
myu-^-tmx'hh. 

[04 2 3 #?^o-2l»J<om^$K^fflffi*i i^? 
[04 3 ] *^co-^M^CO«^H!|£?fflffili^^^ 

)v<mLm-tim**tmx'h & . 

[04 4] *^Bjc7)-HSI^S^IIfe¥fflfflfliU^^ 

jwmwj&z^-tmx'h & . 

[04 5 ] ^B^-^JlfiRj^^Hg^fflffifiil/^^ 

[flr^)l&Bfl] 

10-«*«Wl. 11-*. 2 0 1—9-7*7 * -/UK. 
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202-*h77K 801-#BPS, 802-BP 
S. 8 0 3-*. 9 0 1-#BPS. 9 0 2-BPS, 
100 1a-f-l 100 2a~f-§^-y, 

1 1 o l-ti&wtf-y. i l 02-iSttlSHL 110 

3b~f-*. 200 1 -BPS. 20 0 2-JMD 
S, 3 3 1 0-3M£-fc/k 3 3 1 7-#BPS. 3 3 1 
8-BPS. 3 3 1 9-*, 3 3 28-#3&&A?- 
y. 3 32 9-jt3ffll. 33 30-1/^** MR. 3 33 
l-Wi^K^-y. 33 32 3 33 3-*6» 
H, 3 3 34-*m 33 3 5-y-Me«i. 3 3 
4 3-JRffittlML 3 34 5-JWHRk 3 34 6-Px 
XhH. 3 34 8--WSBMWR, 3 34 9-ERL SG 

[01] 



mmu GT-y-btmm. gi-^-mhui. n 

D—NANDy— Mllft» XI. F-ffi 
lln-nl^Ml. 11p-p1^M 

i2A-y-b«i, i 3a-i 3D -EII, 14 

A- --SHU CNT-a^^h*-*. PR 2 . PR3 
-7*hUV^57^fflUf-^. ER1. ER4, E 
R5-S^H^ffl^fflffl)Uf-^^. ER6A. ER6 

^•"Vmm-mfmv^iv. sub- 

SI. S2-fttSits 4 201- 4 20 
2-I^*K 420 3-64. 4 30 1-4MH7CT- 
4\ 4 30 2-fflfflKSlT-^. 



[02] 



Hi 



step 1 01 



■»3f 



ateplOll 



I 



Ug*h J 

^sUplOld 




step 101c 



ataplOle 



~" ^fetepiOlf 



I 



sUplOld 



± 



~ _ ^slepl02 



NO 
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top 103 
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(b) 
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02 

1. 13nra0. 17mm 
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202 
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1000 //nT 
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[04] 
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SiOZ 
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[139] 



[HI 0] 




(a) 



(c) 



903b 
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□fat 
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(0 
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? t t f 
Vj Vj V, Vj 1001a 
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0 



4 £ 



2 2 2 



^ 3001b 
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OOle 



1003c 



lOOlf 
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1002b 
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